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Immune cells having predefined biological 

comprising chimeric T cell receptor 

Bolhuis, Reinder L. H.; Eshhar, Zelig; Willemsen, 

Ralph A. 

Yeda Research and Development Co. Ltd., Israel 
PCT Int. Appl., 51 pp. 

CODEN: PIXXD2 _^ 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



WO 2000031239 

W: AU, CA, 
RW: AT, BE, 
PT, SE 
PRIORITY APPLN. INFO 
AB 



Al 20000602 
CN, IL, JP, US 
CH, CY, DE, DK, 



APPLICATION NO. 



DATE 



WO 1999-IL622 



19991118 



ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 



IL 1998-127142 19981119 
Immune cells having predefined specificity are obtained by either 
complexing the cells with an antigen-specific MHC-restricted chimeric T 
cell receptor (TCR) or a fragment thereof, or transfecting said cells 



with 



an antigen-specific MHC-restricted chimeric TCR gene. The chimeric TCR 
comprises: (i) a first segment comprising either (a) a single-chain TCR 
(scFv-TCR) made of the variable (V) region and, optionally, of either the 
extracellular const. (C) region of an antigen-specific TCR, or of the 
const, region of the Ig kappa light chain (Ck) ; or (b) a two-chain TCR 
(tcFv-TCR) made of the extracellular variable (V) and const. (C) regions 
of an antigen-specific TCR; and (ii) a second segment comprising a signal 



transducing element of an immune cell. The immune cells can be used for 
example for the treatment of ***cancer*** , infectious diseases, 
autoimmune diseases or graft rejection. 



REFERENCE COUNT: 
REFERENCE (S) : 



(1) Cell Genesys Inc; WO 9429438 A 1994 

(2) Chung, S; PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA 1994, V91(26) CAPLUS 

(3) Eshhar, Z; PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA 1993, V90(2), P720 CAPLUS 

(4) Harvard College; WO 9618105 A 1996 

(6) Wei j tens, M; GENE THERAPY 1998, V5(9) CAPLUS 
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***Bispecif ic*** and trispecific antibodies which 
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Germany 
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Patent 
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DE 1998-19859110 19981221 
AB According to the invention, an intact ***bispecif ic*** or trispecific 
antibody is provided Which comprises at least the following properties: 
(a) binding to a T cell; <b) binding to at least one- antigen on a target 
cell; (c) binding by the Fc portion thereof (in ***bispecif ic*** 
antibodies) or by a third specificity (in trispecific antibodies). The 
antigen can be induced and is not found on the target cell in a 
non-induced state (normal state) or it exists in a low no. that is 
insufficient to destroy the target cell. The. use of these antibodies for 
immunotherapy of tumors and infections is discussed. 
REFERENCE COUNT: 9 

REFERENCE ( S ) : (1) Campbell, F; CANCER 1995, V75(ll), P2649 MEDLINE 

(2) Campbell, F; CANCER 1995, V75(ll), P2649 MEDLINE 

(3) Gsf Forschungszentrum Umwelt; EP 0826696 A 1998 

(4) Gsf Forschungszentrum Umwelt; DE 19649223 A 1998 
(9) Zeidler, R; JOURNAL OF IMMUNOLOGY 1999, V163(3), 

P1246 CAPLUS 
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AU 9949091 Al 20000201 AU 1999-49091 19990709 

PRIORITY APPLN. INFO.: EP 1998-112867 19980710 

WO 1999-EP4838 19990709 
AB The present invention relates to a nucleic acid mol . comprising a nucleic 
acid sequence encoding at least one complementary detg. region (CDR) of a 
variable region of an antibody, said antibody specifically interacting 
with the extracellular domain of the human zeta-chain, said antibody 

being 

obtainable by immunizing a rat with Jurkat cells and subsequently with a 
conjugate comprising a carrier mol. and a peptide comprising the 11 
N-terminal amino acids of the rat zeta-chain. Preferably, the 
(poly) peptide encoded by the nucleic acid mol. of the invention is a 
monospecific or ***bispecif ic*** antibody. The invention also 
relates 

to pharmaceutical compns . comprising i.a. the nucleic acid mol. or 
antibody of the invention as well as to kits comprising the 
aforementioned 

compds . Finally, the invention relates to a method for the detn. of 
zeta-chain or eta-chain expression on NK-cells, T-cells or precursors 
thereof employing the antibody of the invention. The antibodies are 
useful for treatment and prevention of autoimmune diseases, immune 
deficiency, T cell malignancies, infectious diseases, and for suppression 
of immune response to avoid graft rejection after organ transplant. 
REFERENCE COUNT: . 6 

REFERENCE ( S ) : (2) Helfrich, W; INTERNATIONAL JOURNAL OF CANCER 

1998, 

V76 (2) , P232 CAPLUS 

(3) Mack, M; THE JOURNAL OF IMMUNOLOGY 1997, V158(8), 
P3965 CAPLUS 

(4) Renner, C; BLOOD 1996, V88(l), P236 CAPLUS 

(5) Smith, J; THE JOURNAL OF EXPERIMENTAL MEDICINE 
1997, V185(8), P1413 CAPLUS 

(6) Traunecker, A; THE EMBO JOURNAL 1991, V10(12), 
P3655 CAPLUS 
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Drug targeting with ***bispecif ic*** antibodies 
for the specific coagulation of ***tumor*** 
vasculature 

Thorpe, Philip E . ; Edgington, Thomas S. 

Board of Regents, the University of Texas System, 

The Scripps Research Institute 

U.S., 83 pp., Cont ,-in-part of U. S. Ser. No. 

abandoned. 
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Patent 

English 
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PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 6093399 
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1995-482369 
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1992-846349 
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19950607 
19940302 
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AB 



A 20000725 US 
A 19990105 US 
INFO.: US 

US 
US 

Disclosed are various compns . and methods for use in achieving specific 
blood coagulation. This is exemplified by the specific in vivo 
coagulation of ***tumor*** vasculature, causing ***tumor*** 
regression, through the site-specific delivery of a coagulant using a 
***bispecif ic*** antibody. 



REFERENCE 
REFERENCE 



COUNT : 
S) : 



230 
(4) 
(5) 
(6) 
(7) 
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ALL 
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Anon; 
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WO 
WO 
WO 
WO 
WO 



9003801 
9005539 
9012585 
9013300 
9212729 



1990 
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1990 
1990 
1992 



CAPLUS 
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Thorpe, Philip E.; Edgington, Thomas S. 
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the University of Texas System 
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Patent 
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PATENT NO. 
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APPLICATION NO. DATE 
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AB Disclosed are various compns. and methods for use in achieving specific 
blood coagulation. This is exemplified by the specific in vivo 
coagulation of ***tumor*** vasculature, causing ***tumor*** 
regression, through the site-specific delivery of a coagulant using a 
***bispecif ic*** antibody. 



REFERENCE COUNT: 
REFERENCE (S) : 



239 
(4) 
(5) 
(6) 
(7) 
(8) 



Anon; WO 9003801 1990 CAPLUS 

Anon; WO 9005539 1990 CAPLUS 

Anon; WO 9012585 1990 CAPLUS 

Anon; WO 9013300 1990 CAPLUS 

Anon; WO 9212729 1992 CAPLUS 
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Differential effect of cytokine treatment on Fc. alpha, 
receptor I- and Fc. gamma, receptor I-mediated 



cytotoxicity by monocyte-derived macrophages . 
Keler T.; Wallace P.K.; Vitale L.A. ; Russoniello C; 
Sundarapandiyan K. ; Graziano R.F.; Deo Y.M. 
Dr. T . Keler, Medarex, Inc., 1545 Route 22 East, Annadale, 
NJ 08801, United States, tkeler@injersey.com 
Journal of Immunology, (2000) 164/11 (5746-5752). 
Refs: 34 

ISSN: 0022-1767 CODEN: JOIMA3 
United States 
Journal; Article 
016 Cancer 

026 Immunology, Serology and Transplantation 

English 
English 

Macrophages represent an important effector cell for Ab-mediated 

***tumor*** therapy. Previous studies have documented that cytokines 



AUTHOR 



CORPORATE SOURCE: 



SOURCE: 



COUNTRY : 
DOCUMENT TYPE: 
FILE SEGMENT: 

LANGUAGE: 
SUMMARY LANGUAGE 
AB 



influence Fc receptor (FcR) expression and function. In this study we 
examined the tumoricidal activities of the type I receptors for IgG 
(Fc- gamma . RI ) and the IgA FcR ( Fc. alpha . RI ) on monocyte-derived 
macrophages (MDM) cultured in the presence of IFN-. gamma., M-CSF, or 
GM-CSF. ***Bispecif ic*** Abs were used to target a Her2/neu breast 
carcinoma cell line, SKBR-3, to Fc. alpha. RI or Fc. gamma. RI on MDM. 
Although Fc. alpha. RI and Fc. gamma. RI share a common signaling pathway 
contingent on association with the . gamma . -chain (FcR. gamma, subunit) , a 
marked difference in their efficiency in mediating tumoricidal functions 
was seen in response to specific cytokines. M-CSF- and GM-CSF-treated MDM 
mediated efficient phagocytosis of SKBR-3 cells by Fc. alpha. RI and 
Fc. gamma. RI; however, IFN- . gamma . -treated MDM phagocytosed ***tumor*** 
cells only with the Fc. gamma. Rl-directed ***bispecif ic*** Abs. 
Similarly, IFN- . gamma . -cultured MDM lysed ***tumor*** cells more 
efficiently via Fc. gamma. RI then by Fc. alpha. RI as measured in 
Ab-dependent cellular cytotoxicity assays. Conversely, GM-CSF-treated MDM 
mediated more efficient lysis of *** tumor*** cells via Fc. alpha. RI 
than Fc. gamma. RI, while M- CSF-cultured MDM were relatively less 
efficient 

in mediating Ab-dependent cellular cytotoxicity through either receptor. 
With the exception of I FN-. gamma.- mediated enhancement of Fc. gamma. RI 
expression and Fc. gamma. RI . gamma . -chain complexes, the regulation of 
Fc. gamma. RI- or Fc . alpha . RI -mediated activity occurred without 
significant 

change in either receptor expression or total complexes with .gamma. 



may 



subunit. These data suggest that the efficiency of Ab-mediated 

***tumor*** therapy, which depends on FcR effector cell functions, 

be modified by the use of specific cytokines. 
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AUTHOR: Schroder CP.; Kroesen B.-J.; De Leij L.F.M.H.; De Vries 

E.G.E. 

CORPORATE SOURCE: E.G.E. De Vries, Division of Medical Oncology, Department 

of Internal Medicine, University Hospital Groningen, P.O. 

Box 30.001, 9700 RB Groningen, Netherlands. 

e . g . e . de . vries @int .azg.nl 
SOURCE: Clinical Cancer Research, (2000) 6/6 (2521-2527). 

Refs: 41 

ISSN: 1078-0432 CO DEN: CCREF4 
COUNTRY: United States 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 016 Cancer 

037 Drug Literature Index 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Peripheral blood stem cell (PBSC) support in breast ***cancer*** 
patients allows high-dose chemotherapy, but ***tumor*** cell 
contamination of the PBSCs is a potential source of relapse. Specific 
carcinoma cell killing can be obtained by retargeting activated T cells 
with ***bispecific*** antibody BIS-1, directed against epithelial 
glycoprotein-2 and CD3. To purge epithelial ***tumor*** cells from 

the 

PBSCs of breast *** cancer*** patients, activation of T cells in PBSCs 
and T-cell retargeting by BIS-1 was studied. PBSCs, obtained by 
leukapheresis after' chemotherapy and recombinant human granulocyte 
colony-stimulating factor, were cultured in the presence of PBS, 
interleukin-2, OKT3, or interleukin-2/OKT3 for induction of T-cell 
activation. Subsequently, lysis of epithelial ***tumor*** cell lines 
by activated T cells of PBSCs in the presence or absence of BIS-1 was 
assessed with the 51Cr-release assay or immunocy to chemical staining. The 
effect on PBSC hematopoietic colony formation (HCF) was evaluated by the 
granulocyte ***macrophage*** colony- stimulating units assay. Prior 

to 

activation, PBSCs from breast **.*cancer*** patients contained higher 
levels of CD8+ T cells than peripheral blood from healthy volunteers (P < 
0.05). The potential of PBSCs to sustain ***tumor*** cell lysis was 
increased after all prior activations and was further enhanced by BIS-1. 
Maximal BIS-1 effect was observed after OKT3 activation of PBSCs for 72 h 
(P < 0.0005), inducing a >3 log depletion of ***tumor*** cells-. HCF 
was not affected by prior OKT3 activation and/or BIS-1. In conclusion, 
specific ***tumor*** cell lysis by PBSCs can be obtained in vitro by 
OKT3 activation and BIS-1 retargeting of T cells, without affecting HCF. 
At present, studies are evaluating this format for future clinical 
application . 
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macrophages - 

Reinagel M L; Taylor R P 

Department of Biochemistry, University of Virginia School 
of Medicine, Charlottesville, VA 22908, USA. 
AR43307 (NIAMS) 

JOURNAL OF IMMUNOLOGY, (2000 Feb 15) 164 (4) 1977-85. 
Journal code: IFB. ISSN: 0022-1767. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 
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We are developing a potential therapeutic approach for removing pathogens 
from the circulation of primates in which the pathogen is bound to the 
complement receptor (CR1) on E using a ***bispecif ic*** mAb complex, 



AUTHOR: 

CORPORATE SOURCE: 

CONTRACT NUMBER: 
SOURCE: 

PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 

ENTRY MONTH: 
ENTRY WEEK 
AB 



were 



heteropolymer (HP) . We have used mAb this approach to demonstrate that 
cleared prototype pathogens are localized to, phagocytosed in, and 
destroyed in the liver. Extension of this work to a clinical setting will 
require a detailed understanding of the mechanism by which the E-bound 
immune complex substrates are transferred to fixed tissue macrophages in 
the liver, the transfer reaction. Therefore, we examined an in vitro 
system to study this process using bacteriophage phiX174 as a model 
pathogen. E containing phiX174 (bound via an anti-CRl/anti-phiX174 HP) 
were incubated with P388D1 murine macrophages, and the two cell types 

separated by centrif ugation through Ficoll. Both E and macrophages were 
then probed and analyzed by RIA or flow cytometry. The results indicate 
that all three components of the E-bound IC (phiX174, HP, and CR1) were 
removed from the E and internalized by the macrophages. We found that 
transfer requires the Fc portion of IgG, because little transfer of 
phiX174 occurs when it is bound to E CR1 using a HP containing only Fab 
fragments. These findings, taken in the context of other studies, suggest 
a general mechanism for the transfer reaction in which Fc receptors 
facilitate close juxtaposition of the ***macrophage*** to the E-bound 
IC which then allows a ***macrophage* v 

CR1. The released IC are then internalized and processed by the 
macrophages . 



-associated protease to cleave 



L16 ANSWER^9\>F 
ACCESSION NUMfcER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 



SOURCE: 



PUBLISHER I DENT . 
COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 



64 EMBASE COPYRIGHT 2000 ELSEVIER SCI. B.V. 
2000276981 EMBASE 

Immunotherapeutic perspective for ***bispecif ic*** 
antibodies . 

van Spriel A.B.; van Ojik H.H.; van de Winkel J.G.J. 
J.G.J, van de Winkel, Immunotherapy Laboratory, Dept. of 
. Immunology/Medarex Europe, University Medical Center 
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LANGUAGE: English 
SUMMARY LANGUAGE: English 



AB 



BsAb 



SOURCE: 



***Bispecific*** antibodies (BsAb) can, by virtue of combining two 
binding specificities, improve the selectivity and efficacy of 
antibody-based treatment of human disease. Recent studies underline the 
importance of both the 'anti-trigger' and 1 anti- target 1 modalities of 

for therapeutic efficacy. Several BsAb induce effective cytotoxicity as 
well as 'vaccine effects 1 in vivo. Here, Annemiek van Spriel and 
colleagues discuss how these results have catalysed renewed efforts to 
translate BsAb concepts into effective therapies. 

64 EMBASE COPYRIGHT 2000 ELSEVIER SCI. B.V. 
2000023854 EMBASE 

The use of ***bispecif ic*** antibodies in 

cell and ***tumor*** vasculature directed 
immunotherapy. 

Molema G. ; Kroesen B.J.; Helfrich W. ; Mei jer D . K. F. ; De , 
Leij L.F.M. 

G. Molema, Department of Clinical Immunology, Groningen 
University, Institute for Drug Exploration, Hanzeplein 1, 
9713 GZ Groningen, Netherlands, g.molema@med.rug.nl 
Journal of Controlled Release, (2000) 64/1-3 (229-239). 
Refs: 67 

ISSN: 0168-3659 CODEN: JCREEC 
S 0168-3659(99)00137-6 
Netherlands 

Journal; Conference Article 
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To overcome dose limiting toxicities and to increase efficacy of 
immunotherapy of ***cancer*** , a number of strategies are under 
development for selectively redirecting effector cells/molecules towards 
***tumor*** cells. Many of these strategies exploit the specificity 

***tumor*** associated antigen recognition by monoclonal antibodies. 
Using either hybridoma fusion, chemical derivatization or molecular 
biology technology, antibodies with dual specificity can be constructed. 
These so called ***bispecif ic*** antibodies (BsAbs) have been used to 
redirect the cytolytic activity of a variety of immune effector cells 

as cytotoxic T lymphocytes, natural killer cells, neutrophils and 
monocytes/macrophages to ***tumor*** cells. Local administration of 
BsAbs, either alone or in combination with autologous effector cells, is 
highly effective in eradicating ***tumor*** cells. In contrast, 
systemic application of BsAb at present is only suitable for adjuvant 



treatment of minimal residual disease due to poor 



^turner* 



cell 



of 



accessibility. As an alternative, angiogenesis related determinants on 
***tumor*** blood vessels can be exploited for the selective delivery 

effector cells/molecules apart from being used to inhibit angiogenesis. 
Important advantages of this strategy is that the endothelial cell 



associated target epitope (s) are easy accessible. The dependence of 

***tumor*** growth on the ***tumor*** 1 s blood supply also renders 
***turaor*** endothelial cells an attractive target for therapy. 
Although 

still in its infancy, attacking the ***tumor*** 's blood supply for 
example by delivering coagulation factors or toxins, or by BsAb directed 
immunotherapies holds great promise for antineoplastic therapy. Copyright 
(C) 2000 Elsevier Science B.V. 
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The invention concerns single chain multispecif ic binding antibodies 
contg. light and heavy chain fragments of Igs with different 
specificities, VH (A) , VL(B), VH(B), VL(A); the light and heavy chains are 
tethered together by a linker peptide, L; the VH-VL constructs are linked 
by a peptide, P; alternatively the mol. contains and effector component 



that is linked by a binding fragment B; the mol. can be used for 
immunoassays, diagnosis and therapy. The single chain diabody mol. has 
the following scheme: NH2-VH (A) -L-VL (B) -P-VH (B) -L-VL (A) -B-E-COOH. 
Peptide 

L contains 5 amino acids; peptide P contains 14-15 amino acids. Peptide 

B 

is a protease cleavage sequence, e.g. PSA, cathepsin. Typical 
specificities of A and B are: target cell, cell membrane, lymphocytes, 
macrophages, endothelial cells, ***tumor*** cells, cytokines, blood 
coagulation factors, peptide hormones, steroid hormones, histamine, 
serotonin, etc. Specifity B and/or the effector component can be 
directed 

to an enzyme, fluorescent or radioactive label. The invention also 
concerns nucleotide sequences coding for the single chain, multiple 
antigen-binding antibodies (sequences not given), and the 5' start codon 
of the sequences. Thus a ***bispecif ic*** diabody was constructed to 
carcinoembryonic antigen (CEA) and E.coli . beta . -galactosidase with the a 
Myc epitope to 9E10 antibody and a polyhis tag; and expressed in E.coli 
TGI. The purified protein was 60 kD; 2-300 .mu.g/L protein was 
fermented. 

The protein was used to bind to CEA expressing LoVo cells, detection was 
performed via .beta . -galactosidase reaction with X-Gal substrate; also in 
an ELISA it reacted with CEA. and . beta . -galactosidase . 



L16 ANSWER 13 OF 64 EMBASE COPYRIGHT 2000 ELSEVIER SCI. B.V. 



ACCESSION NUMBER: 
TITLE: 



AUTHOR: 



CORPORATE SOURCE: 



SOURCE : 



1999193466 EMBASE 

Preclinical studies combining ***bispecif ic*** 
antibodies with Cytokine-stimulated effector cells for 
immunotherapy of renal cell carcinoma. 

Elsasser D. ; Stadick H. ; Stark S.; Van de Winkel J.G.J. ; 
Gramatzki M. ; Schrott K.M.; Valerius T.; Schafhauser W. 
D. Elsasser, Department of Urology, University of 
Erlangen-Nuremberg, Maximiliansplatz 1, D-91054 Erlangen, 
Germany . david . elsaesser @r zmail . uni-erlangen . de 
Anticancer Research, (1999) 19/2 C (1525-1528). 



CODEN: ANTRD4 



COUNTRY: 
DOCUMENT TYPE 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE 
AB Background: 



Refs: 16 
ISSN: 0250-7005 
Greece 

Journal; Conference Article 
016 Cancer 
030 Pharmacology 
037 Drug Literature Index 

English 
English 

***Bispecif ic*** antibodies - consisting of a 
F (ab 1 ) -fragment derived from a monoclonal antibody against a 
***tumor*** 

epitope as well as of another antibody against a cytotoxic trigger 
molecule on immune effector cells-can improve the effectiveness of 
antibody-based ***tumor*** therapy. Materials and Methods: We used 
***bispecif ic*** antibodies with one specifity against the EGF- 
receptor, 

which is overexpressed on the majority of renal cell carcinomas, and 
another specifity against Fc receptors on human leukocytes ( Fc . gamma . RI / 

***CD64*** ; Fc. gamma. RIII/CD16 and Fc . alpha . RI/CD89 ) . As source of 
effector cells, whole blood from patients treated with G-CSF, GM-CSF or 
IL2/IFN-. alpha, was used in 51Cr-release assays using various renal 



cell lines as 



r tumor 7 * 



targets. Further 



***cancer*** 
experiments 

with Percoll-isolated granulocytes or mononuclear cells from the same 
donors were performed in order to identify the active effector cell 
populations. Results: Compared with conventional monoclonal EGF-R 
directed 

antibodies (murine IgG2a, humanized IgGl) , ***bispecif ic*** 
antibodies 

induced significantly enhanced cytoxicity. Highest amounts of tumour cell 
killing were observed using whole blood from patients treated with G-CSF 
or GM-CSF in combination with an [Fc. alpha. RI x EGF-R] ***bispecif ic*** 
antibody. Under these conditions, granulocytes constituted the most 
active 

effector cell population. Conclusion: The combination of myeloid growth 
factors and ***bispecif ic*** antibodies offer a promising new 
approach 

for the treatment of advance renal cell carcinoma. 
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ceptor (Fc. gamma. R) engagement is pivotal for many effector 



functions of macrophages, polymorphonuclear neutrophils (PMN), and 
natural 

killer (NK) cells. Mice transgenic for the A and B isoforms of human (h) 
Fc. gamma. RIII on macrophages, PMN, and NK cells were constructed to 
permit 

the study of mechanisms and potential in vivo strategies to utilize the 
cytotoxic effector and antigen-presenting functions of cells expressing 
the hFc. gamma. R. The present report characterizes the phenotypic and 
functional expression of hFc . gamma . RIII in transgenic mice derived by 
crossing hFc . gamma . RIIIA and hFc . gamma . RII IB transgenic mice. 
Interleukin-2 (IL-2) induces hFc . gamma . RIII expression by myeloid cells 
and their precursors, and these transgenic receptors promote in vitro 
cytotoxicity and anti-hFc . gamma . RIII antibody internalization. 
Splenocytes 

from untreated and IL-2-treated hFc . gamma . RIIIA, hFc. gamma . RII IB, and 
hFc. gamma. RII I A/ B mice exhibited enhanced in vitro cytotoxicity toward 
HER-2/neu-overexpressing SK- OV-3 human ovarian carcinoma cells when 
incubated with the murine *+*bispecific*** mAb 2B1, which has 
specificity for HER-2/neu and hFc . gamma . RIII . These results indicate that 
hFc. gamma. RIII transgenes are expressed on relevant murine cellular 
subsets, exhibit inducible up-regulation patterns similar to those seen 

in 

humans, and code for functional proteins. hFc. gamma . RIII transgenic mice 
exhibiting specific cellular subset expression will permit the 
examination 

of strategies designed to enhance hFc . gamma . Rill-dependent immunological 
effector functions and will provide a model system in which to evaluate 
preclinically potential candidate molecules that recognize hFc . gamma . RIII 
for the immunotherapy of ***cancer*** 
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AB MDX-H210 is a chemically, cross-linked, half -humanized ***bispecif ic*** 
antibody composed of F(ab') fragment from monoclonal antibody (mAb) H22 
that binds to the high-affinity receptor Fc gamma RI and F(ab') of mAb 
520C9 that recognizes the erbB-2 (HER2/neu) oncoprotein. In a previous 
trial, the murine ***bispecif ic*** , MDX-210 at a dose of 7 mg/m2, was 
well tolerated and activated monocytes and macrophages in vivo in doses 



as 



low as 0.35 mg/ni2. In our multidose trial, granulocyte- ***macrophage*** 
colony-stimulating factor, which increases and activates potential 
effector cells, was given on days 1-4 at 250 micrograms/m2 s.c. and 
MDX-H210 was given on day 4 weekly for 4 consecutive weeks. Thirteen 
patients were treated at dose levels of 1, 3.5, 7, 10, 15, and 20 mg/m2 



the 



without dose-limiting toxicity. Fever, chills, and rigors occurred during 
and up to 2 h postinfusion and correlated with the time to peak levels of 

***tumor*** necrosis factor-alpha (median 88.2 pg/ml; range 15.6-887 
pg/ml) and interleukin-6 (median 371 pg/ml; range 175-2,149 pg/ml). By 



fourth consecutive week of treatment the side effects and cytokine levels 
decreased significantly. Human antibispecif ic antibody (HABA) levels were 
increased by 200- to 500-fold above pretreatment levels in 5 of 11 
evaluable patients after 3 weeks of treatment. The monocyte and 
granulocyte population increased on days 4 and 11 (median 44%; range 
18-68% and 42%; 19-71%), respectively, for monocytes and (60%; 43-75% and 
74%; 54-82%) on days 4 and 11 for granulocytes. There was a significant 
decrease in the monocyte populations immediately after MDX-H210 
administration (median decrease 73%; range 42-94%) and (52%; 12-72%) on 
days 4 and 11, respectively. Ten patients completed 4 weeks of treatment. 
One patient had a 4 8% reduction in an index lesions and six patients had 
stable disease at the time of evaluation. Three patients progressed 
before 

the fourth week. The therapy was generally well tolerated with toxicity, 
primarily, limited to the days of treatment. 
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large-scale production of a variety of natural cytokines 



during the activation and expansion of human T lymphocytes in a hollow 
fiber bioreactor culture system. Peripheral blood mononuclear cells 
(PBMC) 

were activated using phytohemagglutinin plus recombinant interleukin-2 
(IL-2) . Phytohemagglutinin was either present in the hollow fiber 
bioreactor during the entire 15-16-day culture period or only during the 
20-h preactivation of the PBMC in culture bags. The expanding T 
lymphocytes were mainly CD3+, 8+ and exerted maximal natural, activated, 

***bispecif ic*** monoclonal antibody-redirected and lectin-dependent 
cytolytic activities between days 9 and 13 of culture. IL-1 and IL-4 were 
only produced in low amounts. IL-8 and lymphotoxin were primarily 
produced 

during the first week of culture. Harvest of the hollow fiber bioreactor 
culture supernatant at the time of peak cytokine concentration would have 
yielded per 10(8) PBMC input between 3.7 and 4.9 micrograms of IL-8 (at 
days 2 or 3), and between 0.02 and 0.5 microgram of lymphotoxin (at days 

6 

or 7). ***Tumor*** necrosis factor-alpha and IL-6 were produced 
during 

the entire culture period of 15 or 16 days: per 10(8) PBMC input, between 
0.1 and 0.4 microgram of ***tumor*** necrosis factor-alpha (at days 2 
or 3) and between 0.03 and 0.5 microgram of IL-6 (at days 15 or 16). 
Production of interf eron-gamma and granulocyte- ***macrophage*** 
colony-stimulating factor started from initiation of cultures onwards to 
reach peak levels at the end of the 15- or 16-day culture period, 
yielding 

at that time between 2.1 and 17.7 micrograms /ml of interf eron-gamma and 
between 0.4 and 4.2 micrograms of granulocyte- ***macrophage*** 
colony-stimulating factor per 10(8) PBMC input. The production of 

***tumor*** necrosis factor-alpha, IL-6, interf eron-gamma, and 
granulocyte- ***macrophage*** colony-stimulating factor was 
proportional to the extent of lymphocyte multiplication. These results 
demonstrate the usefulness of hollow fiber bioreactor cultures to produce 
natural cytokines during the activation and expansion of predominantly 
CD3+,8+ T lymphocytes. 
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AB Research advances and promising clinical outcomes with immunotherapeutics 
has led to a resurgence of incorporating monoclonal antibodies in 

***cancer*** treatment. Unconjugated, conjugated and multi-target 
constructs are emerging as a conventional form of therapy along with the 



classical trio of surgery, radiation and chemotherapy. The recent major 
accomplishments in monoclonals include: first, the development of human 
and chimeric structures negating the induction of humoral responses to 
murine counterparts which limited use; second, protein engineering has 
improved the affinity and specificity of the antibody to its target; 
third, technics have been designed to select monoclonal antibodies 
imparting a biological consequence (function) following binding; and, 
lastly, recombinant proteins are being created with multiple epitopic 
specificities and/or fusion with other biologically active proteins such 
as toxins and cytokines/growth factors. Clinical efficacy in the 
treatment 

of haematological malignancies has secured a role for monoclonals in 
routine treatment. Evidence of clinical responses in patients with 
metastatic solid tumours is leading to the next generation of trials in 
the adjuvant setting. This paper presents an overview of the clinical 
experience with monoclonal antibodies in ***cancer*** treatment over 
the past 5 years. Our aim is to highlight the successes and advances, as 
well as noting limitations of -antibody therapeutics. The advances seen 
support a continued effort to optimise the creation, selection and use of 
immunotherapeutics in the battle- against ***cancer*** 



LI 6 ANSWER 19 OF 64 EMBASE COPYRIGHT 2000 ELSEVIER SCI. B.V. 



ACCESSION NUMBER: 
TITLE: 



AUTHOR: 



CORPORATE SOURCE: 



SOURCE: 



COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE 
AB Background: 



1999158916 EMBASE 

Antibody dependent cellular phagocytosis (ADCP) and 
antibody dependent cellular cytotoxicity (ADCC) of breast 
***cancer*** cells mediated by ***bispecif ic*** 
antibody, MDX-210. 

Watanabe M. ; Wallace P.K.; Keler T.; Deo Y.M.; Akewanlop 
C. ; Hayes D.F. 

Dr. D.F. Hayes, Lombardi Cancer Center, Georgetown 
University Medical Center, Research Building E504, 3970 
Reservoir Road N.W., Washington, DC 20007, United States, 
hayesdf @gunet . gerogetown . edu 

Breast Cancer Research and Treatment, (1999) 53/3 
(199-207) . 
Refs: 34 

ISSN: 0167-6806 CODEN: BCTRD6 
United States 
Journal; Article 



005 
016 
026 
037 

English 
English 
MDX-210 is 



General Pathology and Pathological Anatomy 
Cancer 

Immunology, Serology and Transplantation 
Drug Literature Index 



***bispecif ic*** antibody (BsAb) 



with 

specificity for both the proto-oncogene product of HER-2/neu (c-erbB-2) 
and Fc. gamma. RI ( ***CD64*** ). HER-2/neu is overexpressed in malignant 
tissue of approximately 30% of patients with breast ***cancer*** , and 
Fc. gamma. RI is expressed on human monocytes, macrophages, and IFN-. gamma, 
activated granulocytes. We investigated phagocytosis and cytolysis of 
cultured human breast ***cancer*** cells by human monocyte-derived 
macrophages (MDM) mediated by BsAb MDX-210, its partially humanized 
derivative (MDX-H210) , and its parent MoAb 520C9 (anti-HER-2/neu) under 
various conditions. Materials and Methods: Purified monocytes were 
cultured with GM-CSF, M-CSF, or no cytokine for five or six days. 
Antibody 

dependent cellular phagocytosis (ADCP) and cytolysis (ADCC) assays were 
performed with the MDM and HER-2/neu positive target cells (SK-BR-3) . 

ADCP 



was measured by two-color fluorescence flow cytometry using PKH2 (green 
fluorescent dye) and phycoerythrin-conjugated (red) monoclonal antibodies 
(MoAb) against human CD14 and CDllb. ADCC was measured with a 
non-radioactive LDH detection kit. Results: Both BsAb MDX-210 (via 
Fc. gamma. RI) and MoAb 520C9 (mouse IgGl, via Fc . gamma . RI I ) mediated 
similar levels of ADCP and ADCC. ADCP mediated by BsAb MDX-H210 was 
identical to that mediated by BsAb MDX-210. Confocal microscopy 
demonstrated that dual-labeled cells represented true phagocytosis. Both 
ADCP and ADCC were higher when MDM were pre-incubated with GM-CSF than 
when incubated with M-CSF. Conclusions: BsAb MDX-210 is as active in 

vitro 

as the parent MoAb 520C9 in inducing both phagocytosis and cytolysis of 
MDM. MDX-210 and its partially humanized derivative, MDX-H210, mediated 
similar levels of ADCP. GM-CSF appears to superior to M-CSF in inducing 
MDM-mediated ADCC and ADCP. These studies support the ongoing clinical 
investigations of BsAb MDX-210 and its partially humanized derivative. 
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AB The trioma approach is a new immuno therapeutic strategy for treating 
B-cell lymphomas. It is based on converting the tumour idiotype to a 

***bispecif ic*** immunoglobulin that redirects the idiotype to 
antigen-presenting cells. We show here that even pre-existing tumours can 
be eradicated by trioma vaccination, that the trioma approach is superior 
to vaccination with cytokine gene-modified autologous tumour cells and 
that there is a synergism between trioma immunisation and GM-CSF gene 
transfer. Furthermore, we show that the immunising potential of GM-CSF 
gene-modified autologous lymphoma cells is not as dependent on the 
cytokine expression level as described for other tumour models, such that 
even minute expression rates are effective. IL-4 gene transfer in the 
lymphoma model is considerably less efficient or even ineffective when 
more sensitive systems are used. Remarkably, trioma-mediated effects are 
extinguished when IL-4 is expressed by the trioma cell. Copyright 1999 
Wiley-Liss, Inc. 
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AB Combination prepns . comprising 3 components are provided for specific 



purposes in immunol . , diagnosis, and therapy. The combination is based 



on 



the universal use of an immunolinker which can link .gtoreq.2 other 
different components provided with different determinants. The 
immunolinker may be an inert particle bearing reagents specific for 
.gtoreq.2 determinants, a ***bispecif ic*** antibody, a protein, etc. 
One of the other components, is a target-specific immunol. reagent bearing 
an antigenic determinant, e.g. a hapten, epitope, paratope, or idiotope 
specific for 1 of the linker reagents as well as a target-specific 
reagent 

(protein, Ig, antibody, antibody fragment, ligand, lectin, 

receptor-binding mol., adhesion mol., cytokine, etc.). The 3rd component 
is a biol. active or detectable substance (enzyme, radiolabel, contrast 
agent, cytostatic agent, prodrug, adhesion mol., cytokine, ligand, 
antibody, etc.) bearing a determinant specific for the other reagent on 
the linker. Thus, mice were immunized with both 2 , 4-dinitrophenol (DNP) 
and digoxigenin, and myeloma cells and spleen cells from the immunized 
mice were fused by the PEG method to provide hybridoma cells which were 
selected for prodn. of monoclonal antibodies to DNP or digoxigenin. 



OKT 



Cells 

from the 2 hybridoma lines were then fused and selected for prodn. of 
***bispecific*** antibodies to DNP and digoxigenin. The 
***bispecific*** antibody was used in combination with a DNP-labeled 

(anti-CD3) monoclonal antibody and a digoxigenin-labeled anti-CD19 
monoclonal antibody for incubation with cytotoxic T-cells and Eu-labeled 
Epstein-Barr virus-immortalized B-cells in a cytotoxic FIA. 
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AB The invention describes a method for 
animal with the following steps: (a) 
*** tumor*** 

cells; (b) treatment of ***tumor*** cells to prevent their survival- 
after reinfusion; (c) incubation of treated ***tumor*** cells with 
intact heterologous ***bispecif ic*** and or trispecific antibodies. 
The antibodies have the following properties: binding to T-cells, binding 
to an antigen from the ***tumor*** cells, binding through its Fc 
fragment (by ***bispecif ic*** antibodies) or through a third 
specificity (by trispecific antibodies) to Fc-pos. cells. 
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the Fc fragment of ***bispecif ic*** antibodies to 
pos . cells. The use of these antibodies for induction of 
^* immunity in humans and animals is discussed. 
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The FcR for IgA ( Fc. alpha . RI, CD89) is primarily expressed on cytotoxic 
immune effector cells. By chemically cross-linking F(ab') fragments of 
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SUMMARY LANGUAGE: 
AB 



the 



FcR for IgA ( Fc . alpha . RI ) -specif ic mAb (A77) with ***tumor*** 
Ag-specific mAb (anti- HER2/neu and anti-epidermal growth factor 
receptor), we have developed ***bispecif ic*** molecules (BSM) that 
simultaneously bind to respective ***tumor*** Ags and 
Fc. alpha . Rl-expressing effector cells in whole blood. These BSM mediated 
up to 55% of specific lysis of appropriate ***tumor*** Ag-expressing 
target cells (from a variety of tumors) with purified polymorphonuclear 
leukocytes, monocytes, or whole blood effector cells without 



preactivation 

with exogenous cytokines. To our knowledge, this is the first 
demonstration of Ab-dependent cell -mediated cytotoxic activity via 
Fc. alpha. RI in whole blood. Also, monocyte-derived macrophages mediated 
phagocytosis of HER2/neu-expressing ***tumor*** cells (>95% 

***tumor*** cell loss) . These BSM-mediated cytotoxic activities were 
completely inhibited by F(ab f )2 of A77, demonstrating the specific role 

of 

Fc. alpha. RI as a trigger molecule. Furthermore, the binding of these BSM 
to monocytes or polymorphonuclear leukocytes in whole blood did not 
induce 

modulation of Fc. alpha. RI in the absence of the target Ag. Therefore, 
immune effector cells may be 'armed 1 with Fc . alpha . Rl-directed BSM in 
whole blood. These Fc . alpha . Rl-directed BSM may offer new treatment 
options for various malignancies and other disease conditions. 
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Despite recent advances in the chemotherapy of ovarian 
the development of alternative therapies that retain activity a 
drug-resistant tumors remains a high priority. Our knowledge re 
growth factors, cytokines, and the immune response continues to 
and molecular biology has provided an increased diversity of re 
clinical evaluation. This review focuses on regulatory targets 

***cancer*** , including Her2/neu (c-erbB2) and other growth 
receptors; interferons, interleukins, and other immunoregulator 



gainst 
garding 
expand, 
agents for 
in ovarian 
factor 

y 



and 



cytokines; cellular adhesion molecules; antigen-specific T lymphocytes 

adoptive immunotherapy; choice of monoclonal antibody reagents and 
advances in antibody engineering, including recombinant single-chain 
binding sites, chimeric proteins, radioconjugates , cytotoxic drug 
conjugates, immunotoxins , and ***bispecif ic*** antibodies. Although 
specific roles for biologic therapy in the management of ovarian 

***cancer*** have yet to be defined, current priorities for clinical 
research are- reviewed. 
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Anti- ***tumor*** immune responses are mediated primarily by T cells. 
Down regulation of major histocompatibility complex (MHC) and the 
molecules that costimulate the immune responses is associated with 
defective signaling of ***tumor*** cells for T cell activation. In 
vitro fusion of autologous ***tumor*** cells with antigen presenting 
cells (APCs) or treatment of ***tumor*** cells with a combination of 
cytokines significantly increased the expression of MHC class I and 
adhesion molecules on ***tumor*** cell surfaces that costimulate host 
immune responses. The hybrid cells generated by fusion of ***tumor*** 
cells with APCs and the ***tumor*** cells treated in vitro with a 
combination of cytokines and pre- incubated with a ***bispecif ic*** 
monoclonal antibody (bi-Mab) cross-linking antigen on ***tumor*** 
cells to CD28 on T cells, become immunogenic and able to stimulate naive 

cells with generation of ***tumor*** specific cytotoxic T cells both 
in vitro and in vivo. Immunization with the modified ***tumor*** 

elicits an immune response mediated by both CD4 + and CD8+ T cells. This 
response protected against a parental ***tumor*** cell challenge and 
cured established tumors. The approach was effective in both low 



immunogenic and non- immunogenic 



*tumor* 



systems. Modification of 



***tumor*** cells with ***tumor*** :APC fusion or the two-step 
procedure may provide a strategy for development of ***tumor*** 
vaccines that is effective for ***cancer*** immunotherapy. 
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AB The invention relates to macrophages characterized in that they have the 
following properties: they present on their surface : antigen CD14 with a 
mean intensity of about 20 to about 200, antigen ***CD64*** with a 
mean intensity of about 20 to about 200. They are substantially devoid 

of 

the surface antigens CDla and CDlc. The presence and mean intensities 
resp. of CD14, ***CD64*** and the absence of CDla and CDlc being for 
instance detd. by immunofluorescence staining and flow cytometry anal. 
They present a phagocytosis property such as detd. by the following test: 
said phagocytosis capacity being evaluated by an uptake of formalin fixed 
yeast, for example, by culturing macrophages for 2 h, adding yeast in 

1/10 

macrophages/yeast ratio and incubating at 37. degree. C, 5% C02 atmosphere 
for 2-3 h fixing by the May-Grunwald-Giems a (MGG) staining, and the 
percentage of phagocytic macrophages being quantified for instance by 
microscopic anal.. They have the property of stimulating the 
proliferation of allogenic lymphocytes such as detd. by the following 

test 

: allogenic primary mixed lymphocytes reaction (MLR) was carried out in 



at 



96-well microtiter plates by adding different nos . (2x103 to 2x105 in 100 
.mu.l medium/well) of macrophages to 2x105 in 100 .mu.l medium/well of 
allogenic T cells purified from buffy coats and after 5 days incubation 

37. degree. C. Cell proliferation was assessed bya colorimetric method, 
such as the hydrolysis of tetrazolium salt WST-1 (Boekringer Mannheim, 
Germany ), (slightly red) to formazan (dark Red). 



L16 ANSWER 33 OF 64 EMBASE 
ACCESSION NUMBER: 97284696 
DOCUMENT NUMBER: 
TITLE: 
tumour 



COPYRIGHT 2000 ELSEVIER SCI. B.V. 
EMBASE 

1997284696 

***Bispecif ic*** 



antibodies for the treatment of 



and infectious diseases. 

Drakeman D.L.; Fanger M.W.; Wallace P.K. 

D.L. Drakeman, Medarex Inc, 1545 Route 22 East, Annandale, 
NJ 08801, United States 

Expert Opinion on Investigational Drugs, (1997) 6/9 
(1169-1178) . 
Refs: 109 

ISSN: 1354-3784 CODEN : EOIDER 
United Kingdom 
Journal; General Review 
004 Microbiology 
016 Cancer 

026 Immunology, Serology and Transplantation 

030 Pharmacology 
037 Drug Literature Index 

English 
English 

***Bispecific*** antibodies are in clinical and preclinical 
development for the treatment of various cancers and life- threatening 
infectious diseases. Designed to direct and enhance the body's immune 
response to specific tumours and pathogens, • ***bispecif ic*** 
antibodies have shown promising results in Phase I and Phase II clinical 
trials, leading in some cases to complete or partial responses in 

***cancer*** patients. These ***bispecif ic*** antibodies consist 
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COUNTRY: 
DOCUMENT TYPE: 
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SUMMARY LANGUAGE: 
AB 



of 



a 'targeting 1 domain, typically .a fragment of a monoclonal antibody that 
binds to a tumour, linked to a 'triggering 1 arm that is specific for a 
molecule capable of mediating a phagocytic or lytic response by 
macrophages, natural killer cells, T-cells or other effecter cells. By 
mediating an immune assault on rumours or pathogens, ***bispecif ic*** 
antibodies may also lead to antigen presentation and a vaccine-like 
response in patients. Over the next few years, we expect several 
***bispecific*** antibodies to enter the late stages of clinical 

trials 

-and ultimately emerge as new pharmaceutical products. 
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AB ***Bispecific*** antibodies (BsAbs) offer therapeutic potential by 

targeting tumors or pathogens as well as cytotoxic effector and/or 
antigen-presenting cells. A recent meeting focused on current issues in 
the BsAb field. 
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The class I IgG receptor (Fc gamma RI or ***CD64*** receptor), which 
is present on key cytotoxic effector cells, has been shown to initiate 



AUTHOR: 

CORPORATE SOURCE 
SOURCE : 



PUB. COUNTRY: 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
AB 



the 



to 



the 



447 



destruction of ***tumor*** cells in vitro and has been hypothesized 

play a role in the destruction of antibody-coated cells such as platelets 
in idiopathic thrombocytopenia purpura (ITP) . This overview summarizes 

clinical experience with +**CD64*** -directed immunotherapy in 



'cancer' 



patients with the 



^bispecif ic* 



antibodies MDX- 



(mAB) 



15 



[humanized Fab anti- ***CD64*** x humanized Fab anti- (epidermal growth 
factor receptor, EGFR) ] and MDX-H210 (humanized Fab anti-DC64 x Fab 
anti-HER2/neu) , and with the anti- ***CD64*** monoclonal antibody 

MDX-33 (H22) in the modulation of monocyte ***CD64*** in vivo. In an 
ongoing phase I/II open-label trial with progressive dose escalation (1- 

mg/m2) , patients with treatment refractory EGFR-positive cancers (renal 
cell carcinoma (RCC) , head and neck, bladder, ovarian, prostate 



"cancer* 



and skin ***cancer*** ) are treated weekly with 



intravenous MDX-447, with and without granulocyte-colony-stimulating 
factor (G-CSF) . MDX-447 has been found to be immunologically active at 



all 



doses, binding to circulating monocytes and neutrophils (when given with 
G-CSF) , causing monocytopenia and stimulating increases in circulating 
plasma cytokines. MDX-447 is well tolerated, the primary toxicities being 
fever, chills, blood pressure lability, and pain/ myalgias. Of 36 
patients 



evaluable for response, 9 have experienced stable disease of 3-6 month's 
duration. The optimal dose and the maximal tolerated dose (MTD) have yet 
to be defined; dose escalation continues to define better the dose, 
toxicity, and the potential therapeutic role of this ***bispecific*** 
antibody. Three MDX-H210 phase II trials are currently in progress, all 
using the intravenous dose of 15 mg/m2 given with granulocyte/ 

***macrophage*** (GM-CSF) . These consist of one trial each in the 
treatment of RCC patients, patients with prostate ***cancer*** , and 
colorectal ***cancer*** patients, all of whom have failed standard 
therapy. At the time of writing, 11 patients have been treated in these 
phase II trials. Four patients have demonstrated antitumor effects. 
Patients demonstrating responses include 2 with RCC and 2 with prostate 

***cancer*** . One RCC patient has had a .54% reduction in size of a 
hepatic metastatic lesion and the other has had a 49% decrease in the 

size 

of a lung metastasis with simultaneous clearing of other non-measurable 
lung lesions. Regarding the two patients with prostate ***cancer*** , 
one has had a 90% reduction in serum prostate-specific antigen (PSA; 
118-11 ng/ml), which has persisted for several months; the other patient 
with prostate has had a 70% reduction of serum PSA (872 ng/ml to 208 
ng/ml) within the first month of treatment. Both patients have also 
demonstrated symptomatic improvement. In a completed phase I and in 
ongoing phase I/II clinical trials, patients with treatment-refractory 
HER2/neu positive cancers (breast, ovarian, colorectal, prostate) have 
been treated with MDX-H210, which has been given alone and in conjunction 
with G-CSF, GM-CSF, and interferon gamma (IFN gamma). These trials have 
been open-label, progressive dose-escalation (0.35-135 mg/m2) studies in 
which single, and more often, multiple weekly doses have been 
administered. MDX-H210 has been well tolerated, with untoward effects 
being primarily mild-to-moderate flu-like symptoms. The MTD has not yet 
been defined. MDX-H210 is immunologically active, binding to circulating 
monocytes, causing monocytopenia, as well as stimulating increases in 
plasma cytokine levels. Furthermore, some patients have evidence of 
active 

antitumor immunity following treatment with MDX-210. Antitumor effects 
have been seen in response to MDX-H210 administration*; these include 1 
partial, 2 minor, and 1 mixed ***tumor*** response; 15 
protocol-defined stable disease responses have occurred. (ABSTRACT 
TRUNCATED) 

L16 ANSWER 36 OF 64 EMBASE COPYRIGHT 2000 ELSEVIER SCI. B.V. 
ACCESSION NUMBER: 97378849 EMBASE 
DOCUMENT NUMBER: 1997378849 

TITLE: Lysis of murine B lymphoma cells by transgenic phagocytes 

via a human Fc. gamma . Rlxmurine MHC class II 

***bispecif ic*** antibody. 
AUTHOR: Heijnen I.A.F.M.; Glennie M.J.; Van de Winkel J.G.J. 

CORPORATE SOURCE: J.G.J. Van de Winkel, Department of Immunology, 

Heidelberglaan 100, 3584 CX Utrecht, "Netherlands 
SOURCE: Cancer Immunology Immunotherapy, (1997) 45/3-4 (166-170) . 

Refs: 21 

ISSN: 0340-7004 CODEN: CIIMDN 
COUNTRY: Germany 
DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 016 Cancer 

025 Hematology 

026 Immunology, Serology and Transplantation 
037 Drug Literature Index 

LANGUAGE: English 
SUMMARY LANGUAGE: English 



AB The class I IgG receptor ( Fc . gamma . RI ) on cytotoxic effector cells has 
been reported to initiate destruction of tumour cells by effector cells 

in 

vitro. We are aiming at developing an immunocompetent model to evaluate 
the cytotoxic capacity of human Fc. gamma. RI for the rejection of tumour 
cells in vivo. Therefore, we recently generated a transgenic mouse strain 
expressing human Fc. gamma. RI on monocytes, macrophages, and neutrophils. 
In these mice, the human receptor is up-regulated by granulocyte-colony- 
stimulating factor (G-CSF) and is able to trigger cellular responses. 
Subsequently, in the present study the B cell lymphoma IIA1.6 cell line 

is 

selected as a tumour target, and a human Fc . gamma . RI -directed antitumour 
***bispecif ic*** antibody (bsAb) is constructed and characterized. 

Fab' 

fragments of mAb 22, which bind hFcyRI at an epitope that is distinct 

from 

the ligand binding site, were chemically linked to Fab 1 fragments of rat 
anti-(mMHC class II antigens) mAb M5/114, yielding bsAb 22xM5/114. This 
bsAb was able to bind simultaneously to hFc. gamma. RI and mMHC class II 
antigens in a dose-dependent fashion. Binding of 22xM5/114 to FcyRI was 
not inhibited in the presence of human IgG. It is important to note that, 
MHC-class-II-expressing IIA1.6 lymphoma cells were lysed by whole blood 
from G-CSF-treated transgenic mice in the presence of bsAb 22xM5/114. No 
lysis by whole blood from non-transgenic mice or from transgenic animals 
that had not received G-CSF was observed. These results indicate that 
human Fc. gamma. RI is able to mediate lysis of murine IIA1.6 lymphoma 

cells 

by transgenic effector cells via bsAb 22xM5/114. A trial with transgenic 
mice, evaluating the efficacy of these hFc . gamma . Rl-directed bsAb in 
combination with G-CSF for treatment of IIA1.6 B cell lymphoma, is 
currently in progress. 
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AB 
1st 



***Bispecific*** binding ligands are provided which bind through a 

binding region to a disease-related target cell, e.g. a ***tumor*** 
cell or ***tumor*** vasculature; the 2nd region has 

coagulation-promoting activity or is a binding region for a coagulation 
factor. Since ***tumor*** vasculature is prothrombotic and is 
predisposed towards coagulation, these targeted coagulants selectively 
induce blood coagulation in vessels supplying the ***tumor*** and 
cause death of ***tumor*** cells. The ***bispecif ic*** binding 
ligand may be a ***bispecif ic*** (monoclonal) antibody, or the 2 



ligands may be connected by a (selectively cleavable) covalent bond, a 
chem. linking agent, an avidin-biotin linkage, etc. The target of the 



1st 



E- or P-selectin) which is inducible by 



binding region may be a cytokine-inducible component, and cytokine may be 
release in response to a leukocyte-activating antibody; this may be a 
***bispecific*** antibody which crosslinks activated leukocytes with 
***tumor**+ cells. Alternatively, the target of the 1st binding 

region 

may be a component (e.g. 
thrombin, 

where thrombin prodn. is induced by administration of a 
***bispecific*** 

antibody which binds to a ***tumor*** cell and to tissue factor, 
prothrombin, factor Vll/VIIa, factor IX/IXa, etc. Thus, a coaguligand ( 
***bispecific*** antibody capable of targeting a coagulant to a 
***tumor*** site) was prepd. by chem. coupling an Fab* fragment from 
monoclonal antibody B21-2 (which reacts with I-Ad antigen expressed on 

A20 

B-cell lymphoma cells and on the vasculature of C1300 transfectant mouse 
tumors) with an Fab 1 fragment from monoclonal antibody 10H10 (which 
reacts 

with human tissue factor) . Incubation of A20 cells with this 

***bispecif ic*** antibody and recombinant human truncated tissue 

factor 

resulted in tethering of tissue factor to the cells; plasma added to the 
A20 cell-tissue factor complex coagulated rapidly. Kits comprising the 
bifunctional ligand, a 2nd ligand, and optionally a drug for conjunctive 
therapy are described. 
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To show that macrophages can be effectively targeted against malignant B 
cells, ***bispecific*** antibodies (BsAb) were constructed from two 
antibodies having specificity for the high-affinity Fc receptor for IgG 
(Fc gamma RI/ ***CD64*** ) and the B-cell differentiation antigens CD19 
and CD37. Using a flow cytometry-based assay and confocal imaging, we 

that these constructs mediated significant phagocytosis of B lymphocytes 
by macrophages that could be enhanced with interferon gamma (IFN gamma) 
and IFN gamma in combination with ***macrophage*** colony-stimulating 
factor. BsAb-dependent phagocytosis was triggered through Fc gamma RI and 
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CORPORATE SOURCE: 



CONTRACT NUMBER: 
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AB 



show 



could be blocked only by using F(ab')2 fragments from the parent molecule 
or by cross-linking Fc gamma RI . BsAb-dependent phagocytosis was not 
blocked by antibodies to the other Fc receptors, Fc gamma RII and Fc 

gamma 

RIII. Because these antibody constructs bind to an epitope outside the Fc 
gamma RI ligand binding site, we show that autologous serum, polyclonal 
IgG, and monomeric IgGl did not block BsAb-dependent phagocytosis, 
whereas 

autologous serum and the IgG fractions blocked parent molecule monoclonal 
antibody-dependent phagocytosis due to the avid binding of monomeric IgG 
to Fc gamma RI . Finally, BsAb-mediated phagocytosis was effective against 
the malignant B cells of patients with mantle cell lymphoma, 
prolymphocyte leukemia, and chronic lymphocytic leukemia. Based on these 
studies, we propose that BsAbs may provide an effective means of 
immunomodulation for patients with B-cell malignancies. 
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AB Most Ig receptors exist as hetero-oligomeric complexes with separate 
ligand binding (.alpha.) and signal transducing (.beta., .gamma., or 
. zeta.) subunits. For Fc. gamma . RHIa and Fc . epsilon . RI , association with 
the FcR .gamma. -chain is essential for surface expression. However, the 
human high affinity IgG receptor, hFc. gamma . RI , was found to be 
surface-expressed by itself in transient transfection models. We have now 
analyzed the integrity of hFc. gamma. RI expression in more detail in 

stable 

transf ectants . In vitro we noted that, in the absence of FcR . gamma . - 
chain, surface expression of hFc. gamma. RI rapidly declined to background 
levels, in both IIA1.6 B cells and NIH3T3 fibroblasts. The effect of FcR 
.gamma. -chain on hFc. gamma. RI surface expression in vivo was evaluated by 
using two newly generated transgenic mouse lines, selectively expressing 
hFc. gamma. RI on myeloid cells. These transgenic mice were crossed with 

FcR 

.gamma. -chain-deficient mice. Analysis of blood monocytes and peritoneal 
macrophages showed that surface expression of hFc. gamma. RI was reduced by 
.apprx.80%. The remaining .apprx.20% of receptors were still capable of 
binding IgG-opsonized RBC, suggesting FcR . gamma . -chain not to be 
critical 

for hFc. gamma. RI ligand-binding capacity. Importantly, however, 
hFc. gamma. RI signaling capacity was lost in FcR . gamma . -chain-deficient 
cells. No phagocytosis could be observed using either ligand sensitized 
(EA-IgG2a) or ***CD64*** -targeted erythrocytes (using a 

***bispecif ic*** antibody) in both hFc. gamma. RI transgenic lines. 

This 



documents the FcR . gamma . -chain to be indispensable for both surface 
membrane expression and function of human Fc. gamma. RI in vivo. 
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A ***bispecific*** F(ab*)2 antibody conjugate (BAC) was constructed 
against the complement receptor CR3 of macrophages and variant CD44 
(CD44v6) antigen of rat pancreatic adenocarcinoma cells to redirect 
***rnacrophage*** -mediated ***tumor*** cytotoxicity. The Fab' 
fragments of monoclonal antibodies (mAb) 1 . 1ASML and 0X42, recognizing 
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the 



CD44v6 and the CR3 antigens respectively, were chemically coupled at the 
hinge region using 5, 5 ' -dithiobis ( 2-nitrobenzoate) . The BAC was 
characterized in vitro for its specific, dual binding capacity to CD44v6 
and CR3 antigens. Although the monovalence of the BAC resulted in lower 
avidities to both the antigens as expected, it was still able to form 
stable cross-linkages between ***tumor*** cells and macrophages in 
culture leading to the formation of "clump-like" cell aggregates. The in 
vitro and in vivo ***tumor*** -targeting capacity of the BAC was 
compared with that of the parental antitumor mAb 1.1ASML, which mediates 

***tumor*** killing by antibody-dependent cell cytotoxicity. These 
results showed that, even though the bivalent mAb 1 . 1ASML did not mediate 
stable cross-linking of target and effector cells, its 

Fc- receptor-mediated killing of ***tumor*** cells was more effective 
when compared to the BAC. Thus, this study strongly supports the 
hypothesis that firm persistent binding between effector and target cells 
per se is not as important as the choice of trigger molecule used for 
***macrophage*** activation to redirect their ***tumor*** 
cytotoxic 

potential effectively. 
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Besides their phagocytic effector functions, myeloid cells have an 
essential role as accessory cells in the induction of optimal humoral 
immune responses by presenting captured antigens and activating 
lymphocytes. Antigen presentation by human monocytes was recently found 

be enhanced in vitro through the high-affinity Fc receptor for IgG 
(Fc. gamma. RI; ***CD64*** ), which is exclusively present on myeloid 
cells. To evaluate a comparable role of Fc. gamma. RI in antigen 
presentation in vivo, we generated human Fc. gamma. RI transgenic mice. 
Under control of its endogenous promoter, human Fc. gamma. RI was 
selectively expressed on murine myeloid cells at physiological expression 
levels. As in humans, expression was properly regulated by the cytokines 
IFN-. gamma., G-CSF, IL-4, and IL-10, and was up- regulated during 
inflammation. The human receptor expressed by murine macrophages bound 
monomeric human IgG and mediated particle phagocytosis and IgG complex 
internalization. To evaluate whether specific targeting of antigens to 
Fc. gamma. RI can induce enhanced antibody responses, mice were immunized 
with an antihuman Fc. gamma. RI antibody containing antigenic determinants. 
Transgenic mice produced antigen-specific antibody responses with high 
IgGl titers and substantial IgG2a and IgG2b responses. These data 
demonstrate that human Fc. gamma. RI on myeloid cells is highly active in 
mediating enhanced antigen presentation in vivo, and show that 
anti-Fc. gamma. RI mAbs are promising vaccine adjuvants. 
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AB 2B1 is a ***bispecif ic*** murine monoclonal antibody (BsMAb) with 
specificity for the c-erbB-2 and Fc . gamma . RIII extracellular domains. 



This 



2B1 



BsMAb promotes the targeted lysis of malignant cells overexpressing the 
c-erbB-2 gene product of the HER2/neu proto-oncogene by human natural 
killer cells and mononuclear phagocytes expressing the Fc . gamma . RIII A 
isoform. In a Phase I clinical trial of 2B1, 15 patients with 
c-erbB-2-overexpressing tumors were treated with 1 h i.v. infusions of 

on days 1, 4, 5, 6, 7, and 8 of a single course of treatment. Three 
patients were treated with dally doses of 1.0 mg/m2, while six patients 
each were treated with 2.5 mg/m2 and 5.0 mg/m2, respectively. The 
principal non-dose-limiting transient toxicities were fevers, rigors, 
nausea, vomiting, and leukopenia. Thrombocytopenia was dose limiting at 
the 5.0 mg/m2 dose level in two patients who had received extensive prior 
myelosuppressive chemotherapy. Murine antibody was detectable in serum 
following 2B1 administration, and its ***bispecif ic*** binding 
properties were retained. The pharmacokinetics of this murine antibody 
were variable and best described by nonlinear kinetics with an average 
t(l/2) of 20 h. Murine antibody bound extensively to all neutrophils and 
to a proportion of monocytes and lymphocytes. The initial 2B1 treatment 
induced mute than 100- fold increases in circulating levels of 

***tumor*** necrosis factor- . alpha . , interleukin 6, and interleukin 8 
and lesser rises in granulocyte-monocyte colony- stimulating factor and 
IFN-. gamma. . Brisk human anti-mouse antibody responses were induced in 14 
of 15 patients . Several minor clinical responses were observed, with 
reductions in the thickness of chest wall disease in one patient with 
disseminated breast ***cancer*** . Resolution of pleural effusions and 
ascites, respectively, were noted in two patients with metastatic colon 
***cancer*** , and one of two liver metastases resolved in a patient 

with 

metastatic colon ***cancer*** . Treatment with 2B1 BsMAb has potent 
immunological consequences. The maximum tolerated dose and Phase II daily 
dose for patients with extensive prior myelosuppressive chemotherapy was 
2.5 mg/m2 . Continued dose escalation is required to identify the 
maximally 

tolerated dose for patients who have been less heavily pretreated. 
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AB PURPOSE: MDX-210 is a ***bispecif ic*** antibody that binds 

simultaneously to type I Fc receptors for immunoglobulin G (IgG) (Fc 

gamma 

RI) and to the HER-2/neu oncogene protein product. MDX-210 effectively 
directs Fc gamma Rl-positive effector cells such as monocytes and 
macrophages to phagocytose or kill ***tumor*** cells that overexpress 
HER-2/neu . The goals of this phase Ia/Ib trial were to determine the 
maximum- tolerated dose (MTD) and/or the optimal biologic dose (OBD) of 
MDX-210. PATIENTS AND METHODS: Patients with advanced breast or ovarian 
***cancer*** that overexpressed HER-2/neu were eligible for 
treatment . 

Cohorts of three patients received a single intravenous (IV) infusion of 
MDX-210 at increasing dose levels from 0.35 to 10.0 mg/m2 . RESULTS: 
Treatment was well tolerated, with most patients experiencing transient 
grade 1 to 2 fevers, malaise, and hypotension only. Two patients 
experienced transient grade 3 hypotension at 10.0 mg/m2 . Transient 
monocytopenia and lymphopenia developed at 1 to 2 hours, but no other 
hematologic changes were observed. Doses of MDX-210 > or = 3.5 mg/m2 
saturated > or = 80% of monocyte Fc gamma RI and produced peak plasma 
concentrations > or = 1 microgram/mL, which is greater than the 
concentration for optimal monocyte/ ***macrophage*** activation in 
vitro. Elevated plasma levels of the monocyte products ***tumor*** 
necrosis factor alpha (TNF alpha), interleukin-6 (IL-6), granulocyte 
colony-stimulating factor (G-CSF) , and neopterin were observed with 
maximal levels at doses > or = 7.0 mg/m2 . Localization of MDX-210 in 

***tumor*** tissue was demonstrated in two patients. One partial and 



one 



^tumor*** response were observed among 10 assessable 



mixed 
patients . 

CONCLUSION: MDX-210 is immunologically active at well-tolerated doses. 

The 

MTD and OBD is 7 to 10 mg/m2 . 
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Monocyte-mediated lysis of acute myeloid leukemia cells in 
the presence of the ***bispecif ic*** antibody 251 x 22 
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AB Immunotherapy using ***bispecif ic*** antibodies ( BsAb) to direct 

immune effector cells toward target ***tumor*** cells has been shown 
to be effective in a number of studies. Several immune trigger molecules 
have been characterized. Among them, FcgammaRI appears to play an 
important role in antibody-dependent cellular cytotoxicity. It is 
expressed mainly on monocytes, macrophages, and neutrophils under certain 
clinical situations. The expression of FcgammaRI can be regulated by a 
variety of cytokines, primarily by IFN-gamma. Recent studies have shown 
that granulocyte-colony-stimulating factor (G-CSF) and granulocyte- 

***macrophage*** -colony stimulating factor (GM-CSF) can increase the 
number of the FcgammaRI -positive monocytes, increase the expression of 
FcgammaRI on circulating neutrophils after in vivo infusion, and greatly 
enhance the cytotoxic activity of circulating neutrophils. CD33 is a 
glycoprotein expressed on the cell surface of mature monocytes, myeloid 
progenitor cells, and myeloid leukemic blasts, but not on the earliest 
hematopoietic progenitor cells and other normal tissues. Herein, we 

report 

the construction of a BsAb, 251 x 22, by conjugating an anti-CD33 mAb 

(mAb 

251) to an an ti- FcgammaRI mAb (mAb 22). The BsAb 251 x 22 is capable of 
enhancing the cytotoxicity of several leukemia cell lines by 
cytokine-activated monocytes. Our data also show that G-CSF- and 
GM-CSF-stimulated monocytes can mediate cytotoxicity of target leukemia 
cells comparable to that of IFN-gamma- stimulated monocytes. The 
expression 

of FcgammaRI on monocytes after 24-h in vitro incubation with G-CSF and 
GM-CSF was increased, although not significantly. Prolonged incubation of 
monocytes with G-CSF for 48 h significantly increased the FcgammaRI 
expression. Because humanized anti-CD33 and anti-FcgammaRI mAb are 
available, and because GM-CSF and G-CSF have been used widely for 
patients 

after chemotherapy to stimulate the recovery of myeloid hematopoiesis , 
additional clinical development of this project is feasible. A BsAb 
comprised of humanized anti-CD33 and anti-FcgammaRI could have clinical 
application in the treatment of myeloid leukemia, especially in the 
management of minimal residual disease. 
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AB Human monocytes/macrophages play a major role in pathogenesis of human 



immunodeficiency virus (HIV) infection. These cells have been suspected 



of 



acting as a reservoir for the virus and are important in viral 
dissemination and persistence in infected individuals. Furthermore, 
several biologic and clinical features indicate that 
monocytes /macrophages 

from HIV-l-seropositive patients have characteristics of an activation 
status, including the ability to secrete high levels of cytokines. 
Dysregulation of the cytokine network may influence the level and the 
consequences of viral replication in infected monocytes/macrophages. 
Therefore, the development of virus-specific agents that may interfere 
with viral replication could help to slow down the fatal course of HIV 
infection. In this article, we try to further quantify the early and late 
kinetic patterns of the cytokine network during HIV-1 ***macrophage*** 
infection and report the biologic effects of virus-specific 

***bispecific*** antibody (MDX-240) in HIV-1 ***macrophage*** 
infection . 
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The human high-affinity IgG receptor, hFc. gamma. RI ( ***CD64*** ), is 
exclusively expressed on myeloid cells, where it serves an important role 
as a (cytotoxic) trigger molecule. To establish an in vivo model for 
analysis of the role of hFc. gamma. RI in immunity, we developed a novel 
transgenic mouse model. The human Fc . gamma . RI A gene, with endogenous 
regulatory sequences, was used to generate two lines of transgenic FVB/N 
mice. Immunohistochemical and flow cytometric studies showed that 



AUTHOR: 
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hFc. gamma. RI expression was restricted to myeloid cells. Monocytes, 
macrophages, and polymorphonuclear neutrophils { PMN) expressed 
physiologic 

hFc . gamma . RI levels, whereas lymphocytes and mast cells lacked 
expression . 

Human Fc. gamma. RI expression was regulated in vivo by the cytokines 
IFN-. gamma, (exactly as in humans) and IL-10. The transgenic receptor 
proved functional and bound human ***tumor*** cells via 
anti-hFc . gamma . Rl-based ***bispecif ic*** antibodies . hFc . gamma . RI 
could, furthermore, be efficiently targeted in vivo by ***CD64*** 
antibodies. These data demonstrate that the hFc. gamma. RI transgenic mouse 
model closely parallels the situation in humans. This mouse model seems 
useful for in vivo evaluation of the therapeutic potential of novel 
***bispecif ic*** reagents in ***tumor*** and infection models. 
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AB The development of malignant tumors occurs in several steps. Some of the 
events could be elucidated in the last years. Molecular analyses revealed 
genetic aberrations in the ***tumor*** cells. Genes that can 

transform , 

cells into ***tumor*** cells are called oncogenes. These genes are 
highly conserved during evolution and encode products that are essential 
for cell proliferation or differentiation. The genetic deregulation can 
lead to the altered production of cellular growth factors, signal 
transduction molecules or DNA binding transcription factors. The genetic 
alterations can be used today as molecular ***tumor*** -specific 
markers. Especially the polymerase chain reaction allows a very sensitive 
detection of residual ***tumor*** cells (1 in 1,000,000 cells). The 
identification, characterization and production of recombinant 
hematopoietic growth factors allowed new therapeutic strategies in the 
treatment of malignant tumors. These factors are used frequently after 
myelotoxic chemotherapy to reduce side effects. A variety of clinical 
studies demonstrated the efficacy of this treatment, which led to the 
reduction of infections; likewise, the use of antibiotics and the 

duration 

of hospitalization were diminished. In addition, the colony-stimulating 
factors allow a dose escalation of cytotoxic drugs and the recruitment of 
stem cells. Besides chemotherapy new immunotherapeutical strategies are 
currently analyzed with antibody conjugates or activation of T 
lymphocytes 

to achieve ***tumor*** -specific cell kill. 
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An antibody or antibody fragment that recognizes a cell surface antigen 
assocd. with endothelial vasculature of a vascularized ***tumor*** 
mass is linked to a therapeutic or diagnostic agent for treatment or 
diagnosis of vascularized tumors. The antibody may be linked to a 
paramagnetic or radioactive ion, cytotoxic agent, cytokine, etc. Thus, c 
neuroblastoma trans fected with the mouse . gamma . -interferon gene was 

in mice with severe combined immunodeficiency. The - gamma. -interferon 
secreted by the ***tuinor*** induced expression of MHC class II 
antigens on the ***tumor*** vascular endothelium. A rat IgG2b 
monoclonal antibody which recognized MHC la antigens, conjugated to 
deglycosylated ricin A chain, was used successfully for treatment of the 
neuroblastoma. 
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AB Targeting of T lymphocytes against epidermal growth-factor receptor 
(EGF-R) + ***tumor*** cells was achieved by constructing a hybrid 
hybridoma which secretes an anti-EGF-R/anti-CD3 ***bispecif ic*** 
monoclonal antibody (biMAb) of hybrid isotype (IgGl/IgG (2a) ) . 

Purification 

of biMAb molecules from parental anti-EGF-R and anti-CD3 MAbs was 
performed by protein-A chromatography. The purified biMAb was able to 
trigger the lysis of EGF-R+ ***tumor*** cell lines (A431, IGROV-I, 
MDA-468 and U-87) and of NIH-3T3 transf ectants expressing human EGF-R by 
cytolytic T lymphocytes, but it was ineffective in the case of 
EGF-R-negative ***tumor*** targets. Mormal EGF-R+ cells 
( keratinocytes 

and endometrial cells) were also susceptible to biMAb- targeted cytolysis. 
However, the amount of biMAb required to induce half-maximal cytolysis of 

***tumor*** cells over-expressing the EGF-R molecule (A431) was 
considerably lower than that required to induce lysis of EGF-R+ 

***tumor*** or normal cells which express EGF-R at considerably lower 
density. The ability of such biMAbs to deliver activation signals to T 
cells was evaluated by Ca++ mobilization and lymphokine production 
experiments. The soluble anti-EGF-R/anti-CD3 biMAb failed to induce 
intracellular Ca++ increases, which occurred only after cross-linking 
induced by an anti-mouse IgG antibody. Secretion of lymphokines 
( IFN-. gamma. , TNF-. alpha, and GM-CSF) was induced by contact of the 
biMAb-coated effector cells with the relevant ***tumor*** target, 
whereas the soluble biMAb was virtually ineffective. In addition, 
biMAb-coated effector cells retained the ability to recognize and to lyse 
EGF-R+ ***tumor*-** cells for a prolonged period of time. Our data 
indicate that activation of effector cells targeted by biMAbs can only 
occur at the ***tumor*** site, where cross-linking of surface CD3 
molecules is induced by contact with the ***tumor*** cells. 
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AB We investigated the ability of ***bispecif ic*** anti-T-cell receptor 
times antitumor antibodies, destined for the study of T-cell retargeting 
in a rat colon carcinoma model, to enhance ***tumor*** neutralization 
by polyclonally activated CD8+ T lymphocytes in hepatic subcapsular Winn 
type assays against syngeneic CC531 colon carcinoma cells. Attempts to 
improve on initially unsatisfactory results were guided by a 3-day in 
vitro cocultivation assay, . demonstrating that recombinant IL-2 (rIL-2) at 
concentrations as low as 1 U/ml would promote ***tumor*** 
neutralization by retargeted effector cells. Accordingly, we found that a 
nontoxic regimen of rIL-2 administration, 200,000 U subcutaneously every 



h for 3 days, strongly enhanced natural killer-like as well as retargeted 
anti- ***tumor*** activity in Winn assays and enabled retargeted 
effector cells to prevent ***tumor*** growth in the majority of 
animals. These results back up and direct future attempts to treat 
established ***tumor*** lesions. 
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AB 



The 



Immune response against an antigen is stimulated by administering the 
antigen in conjunction with a binding agent (e.g. a heteroantibody) 



specific for an antigen-presenting cell, e.g. a 



^macrophage"* 



binding agent specifically binds a receptor of the antigen-presenting 
cell, such as an Fc receptor, without being blocked by the endogenous 
ligand for the receptor. A ***bispecif ic*** heteroantibody was 
prepd. 

from a monoclonal antibody against human erythrocytes (mono-D, a human 
anti-RhD antibody) and anti-Fc. gamma . RI antibody 32 (Fc. gamma. RI is the 
high affinity Fc receptor) . The heteroantibody was incubated with 
erythrocytes, and the heteroantibody-coated erythrocytes were then 
incubated with adherent monocytes (macrophages) . The heteroantibody 
triggered internalization of the antigen by the macrophages. Enhanced 
tetanus toxoid presentation by directing tetanus toxoid to human 
Fc. gamma. R is also described. 
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Growth of epithelial ovarian ***cancer*** is influenced by several 
factors including transforming growth factor-alpha and transforming 
growth 

factor-beta, ***macrophage*** colony stimulating factor, 
* ** tumor** * 

necrosis factor-alpha, interleukin-1 and interleukin-6, c-erb B-2 
(HER-2/neu), and mutant p53. Continued expression of the epidermal , growth 
factor receptor, new expression of c-fms, and overexpression of HER-2/neu 
are associated with a poor prognosis. A number of cytokines have been 

used 

to treat patients with ovarian ***cancer*** , including 
interferon-alpha, interf eron-gamma, ***tumor*** necrosis factor- 
alpha, 

and interleukin-2 . Judging from preclinical models, interf eron-gamma may 
be more active than interferon-alpha against human ovarian ***cancer*** 
. Although ***tumor*** necrosis factor-alpha can stimulate 
proliferation of some ovarian cancers, the cytotoxic activity of 



'tumor 1 ' 



necrosis factor-alpha has been amplified ex vivo by 



inhibitors of protein synthesis. Similar heterogeneity exists with regard 
to interleukin-1 where stimulation or inhibition of cell proliferation 

has 

been observed. ***Tumor*** -infiltrating lymphocytes from ascites 

fluid 

contain cells capable of major histocompatibility complex-restricted and 
major histocompatibility complex-nonrestricted cytotoxicity. 
***Tumor*** 

-infiltrating lymphocytes and interleukin-2 have been combined with 
cytotoxic chemotherapy to treat advanced or recurrent disease. 

***Bispecif ic*** monoclonal antibodies that react both with T cells 



and 



been 



ovarian ***tumor*** cells have produced ***tumor*** inhibition in 
human ***tumor*** xenografts. Immunotoxins that contain OVB3 and 
pseudomonas exotoxin have been evaluated in a phase I clinical trial. 
Dose-limiting central neurotoxicity has been observed without 

*** tumor*** regression. A monoclonal antibody designated OVX1 has 

developed against a high-molecular-weight mucinlike molecule associated 
with ovarian cancers. (ABSTRACT TRUNCATED AT 250 WORDS) 
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We report on two applications of ***bispecif ic*** antibodies to 
enhance the antitumoral function of human macrophages: (1) use of 
rhuIFN. gamma, (recombinant human IFN . gamma . ) encapsulated in human red 
blood cells coated with anti-Fc . gamma . RI/anti-RhD+ ***bispecif ic*** 
antibodies to target and to activate human macrophages; encapsulated 
rhuIFN. gamma, was more potent than free IFN. gamma, in activating mature 
macrophages in vitro, demonstrating the efficacy of this delivery system 
to initiate in situ activation of macrophages and also to maintain a high 
antitumoral efficacy of macrophages with less side effects than after 
systemic injection of IFN. gamma.; (2) targeting of activated macrophages 
to tumours by ***bispecif ic*** antibodies directed against 
***macrophage*** Fc. gamma. RI and against human adenocarcinoma 
antigen; 

differentiated human macrophages became cytotoxic for human 
adenocarcinoma 

in vitro and in vivo (tumours implanted in nude mice) when activated by 
rhuIFN. gamma, this effect was increased in the presence of 

***bispecific*** antibodies. These two approaches were aimed at 
increasing the efficacy of cellular immunotherapies using activated 
macrophages as effector cells ( ***macrophage*** -activated killer, or 
MAK), an adoptive therapy which we have developed. ***Bispecif ic*** 
antibodies could increase specific homing and activation of cytotoxic MAK 
effectors at tumour sites . 



L16 ANSWER 58 OF 64 MEDLINE 
ACCESSION NUMBER: 9222907 8 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 



CORPORATE SOURCE 



MEDLINE 

92229078 

Functional consequences of monocyte/ ***macrophage*** 
infection by HIV1. 

Le Naour R; Raoul H; Mabondzo A; Ripoll L; Bartholeyns J; 
Romet-Lemonne J L; Dormont D 

Laboratoire de Neuropathologie experimentale et 
Neurovirologie, Commissariat x a l'Energie Atomique, 
CRSSA/DSV/DPTE, Fontenay-aux-Roses , France . 
RESEARCH IN IMMUNOLOGY, (1992 Jan) 143 (1) 49-56. 
Journal code: R6E. ISSN: 0923-2494. 
France 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199207 

***macrophage*** infection by human immunodeficiency virus 



SOURCE: 

PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
AB Monocyte/ 

type 1 (HIV1) was studied for its effects on the production of tumour 
necrosis factor alpha (TNF alpha) and the expression of the manganese 
superoxide dismutase (MnSOD) gene. For this purpose, human peripheral 
blood monocytes were obtained from healthy HIVl-seronegative donors by 
centrifugal elutriation and infected with either the HIV1/LAV1 strain or 
with the primary HIV1/DAS isolate. The results showed that (1) 
HIVl/LAVl-inf ected macrophages did not produce any biologically 
detectable 



(anti- 



vitro 



TNF alpha during the few hours following lentiviral infection, despite 
rises in the TNF alpha mRNA level; (2) MnSOD gene transcription in the 
macrophages increased, as measured 2 and 4 h after infection; (3) the 
level of the MnSOD gene expression declined during the late phases of 
lentiviral infection, but TNF alpha synthesis and gene expression rose; 
and (4) ***bispecif ic*** antibody comprised of anti-Fc gamma RI 

***CD64*** ) and anti-gp41 monoclonal antibodies inhibited the in 

infection of monocyte-derived macrophages by HIV1/DAS. 
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AB ***Bispecific 


*** antibodies 


which react both with 


the high-affinity 



to 



The 



Fc. gamma, receptor { ***CD64*** antigen) of human effector cells and 
with a target cell surface antigen are disclosed. Binding of the mols. 

the Fc receptors found on effector cells is not blocked by human IgG. 

mols. are useful for targeting human effector cells (e.g. macrophages) 
against cells bearing this target antigen. For this purpose, 

***bispecific*** mols. can be constructed contg. the binding region 
derived from an anti-Fc . gamma . receptor antibody and the binding region 
derived from an antibody specific for the target antigen. Targeted 
effector cells can be used to destroy cells bearing the target cell 
surface antigen by cell-mediated antibody-dependent cytolysis and by 
complement- fixation. Thus, Fab from a monoclonal antibody to the human 
monocyte high-affinity receptor was conjugated to monoclonal IgM to the 



CD15 cell-surface antigen. Monocytes, HL-60 leukemia cells, and the 
heteroantibody were incubated together for 18 h at 37. degree.. Monocytes 
alone caused 5-20% killing, monocytes plus heteroantibody caused 20-50% 
killing, and monocytes plus heteroantibody plus human serum caused 50-80% 
killing. 
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Chimeric antibodies comprise all or part of anti-Rh(D) blood-group 
substance antibody linked with all or part of an antibody to a receptor 
for Fc fragment of Igs that is not blocked by IgG. These chimeric 
antibodies are bound to erythrocytes encapsulating, e.g. 

***macrophage*** activators, antiinf ective agents, and anticancer 
agents, via the Rh(D) surface antigen on the erythrocytes, and the 
complexes target macrophages and are thus useful in therapies involving 
macrophages. The F(ab ! )2 fragment of monoclonal antibody H2D5D2 (anti D) 
was coupled to the FAb 1 fragment of monoclonal antibody 32.2 (anti 
Fc. gamma. RI) . This chimeric antibody was reacted with Rh-pos . 
erythrocytes loaded with .gamma, interferon. U937 ***tumor*** cells 
were inhibited using human macrophages and the complex. 
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AB Fc . gamma . Rs ( Fc . gamma . RI , Fc . gamma . RII, and Fc . gamma . RIII ) are highly 

expressed on human mononuclear phagocytes and function in the clearance 

of 

immune complexes and opsonized pathogens. The authors examd. the role of 
Fc. gamma. R in mediating antibody-dependent clearance of HIV-1 by human 
monocytes and monocyte-derived macrophages by using ***bispecif ic*** 
antibodies (BsAbs) to independently target the virus to Fc. gamma. RI, 
Fc. gamma. RII, or Fc . gamma . RIII . Virus prodn. was markedly reduced in 
monocytes cultured with strain HIV-1IIIB opsonized with BsAbs that target 
the virus to either Fc. gamma. RI or Fc. gamma. RII compared to monocytes 
cultured with virus in the absence of BsAbs or in the presence of BsAbs 
that target the virus to non-Fc . gamma . R surface antigens (CD33 and 
HLA-A, B,C). These results were confirmed using the monotropic isolate 
HIV-1JRFL. Interaction of HIV-1JRFL with Fc. gamma. RII on human monocytes 
and Fc. gamma. RI, Fc . gamma . RII , or Fc . gamma . RIII on monocyte-derived 
macrophages resulted in markedly reduced levels of virus prodn. in these 
cultures. Moreover, HIV-1 infection of monocytes and monocyte-derived 
macrophages was completely blocked by anti-CD4 monoclonal antibodies, 
indicating that interaction with CD4 is required for inf ectivity. even 
under conditions of antibody-mediated binding of HIV-1 to Fc. gamma. R. 
Thus, it is proposed that highly opsonized HIV-1 initiates high-affinity 
multivalent interactions with Fc. gamma. R that trigger endocytosis and 
intracellular degrdn. of the antibody-virus complex. At lower levels of 
antibody opsonization, there are too few interactions with Fc. gamma. R to 
initiate endocytosis and intracellular degrdn. of the antibody-virus 
complex, but there are enough interactions to stabilize the virus at the 
cell surface, allowing antibody-dependent enhancement of HIV-1 infection 
through high-affinity CD4 interactions. However, interaction of highly 
opsonized HIV-1 with Fc. gamma. Rs through BsAbs may reduce viral 
inf ectivity through Fc. gamma. R-mediated cytotoxic mechanisms and, 
therefore, BsAbs offer promise as therapeutic reagents in HIV-1 
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AB In this report we present evidence that not all human peripheral blood 
monocytes mediate antibody-dependent cellular cytotoxicity (ADCC) , and 
that this function may be determined on an individual cell by both the 
type and level of expression of FcR, and by the state of cellular 
activation and/or differentiation. Although the diverse range of effector 
and regulatory functions performed by human monocytes suggests the 
possibility of distinct subsets, it is not clear whether observed 
functional heterogeneity reflects the presence of true monocyte 
subpopulations, or whether this diversity represents a continuum of 
maturational states present in the peripheral circulation. In an attempt 
to address this question, we investigated the ability of human monocytes 
to carry out ADCC at the single cell level, with emphasis on the role of 
the three FcR for IgG (Fc gamma RI, Fc gamma RII, and Fc gamma RIII) in 
mediating cytotoxicity. Using a modified plaque assay, 58.3% +/- 4.9 of 
freshly isolated monocytes mediated ADCC, as evidenced by the formation 

of 

lytic plaques in monolayers of ox erythrocyte (oxE) target cells. 
Significant increases in the number of plaque- forming cells were observed 
after positive selection by flow microf luorimetry for those monocytes 
expressing high levels of Fc gamma RI and Rc gamma RII, but not Fc gamma 
RIII. ***Bispecif ic*** antibodies composed of Fab fragments of 
anti-oxE antibody covalently coupled to Fab fragments of anti-Fc gamma R 
antibodies were used to independently evaluate the ability of Fc gamma 

Fc gamma RII, and Fc gamma RIII to mediate single cell cytotoxicity. 
Significant increases in the number of plaque-forming cells were observed 
in the presence of anti-Fc gamma RI x anti-oxE and anti-Fc gamma RII x 
anti-oxE ***bispecif ic*** antibodies, confirming the efficiency of Fc 
gamma RI and Fc gamma RII as cytotoxic trigger molecules on human 
monocytes. Incubation of monocytes with purified rIFN-gamma and 
granulocyte ***macrophage*** -CSF, but not IL-2, IL-3, IL-4, IL-6, or 
TNF-alpha, also resulted in significant increases in the number of 
monocytes mediating cytotoxicity, suggesting that cytotoxic ability at 

single cell level may be influenced by factors which effect monocyte 
activation and differentiation, respectively. Overall, these studies 
demonstrate that freshly isolated human monocytes are heterogeneous in 
their ability to mediate ADCC, and suggest that this functional diversity 
arises not from discrete subpopulations of cells, but from a continuum of 
maturational/activational states present within the peripheral 
circulation . 
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